Using modified USPHS criteria, we evaluated annually for ten years 91 cases restored with visible light cured posterior composite resin LFP (Base resin: UDMA; filler: micro crushed type, alumino-silicate, barium glass and silica, 85wt%, 74vol%).
INTRODUCTION
Light cured composite resins for posterior teeth have been commercially available in Japan for nearly ten years.
From their early stages of development it was anticipated that composite resins for posterior teeth would have a good future owing to their physical properties since they were an esthetic plastic restorative material that could replace amalgam.
Although there have been several reports on their clinical durability in the oral cavity over long periods of time, in particular relating to pulpal reaction, wear resistance, recurrent caries, marginal adaptation, and body fracture, a number of unresolved questions remain1-13). In addition, there has been considerable interest in the relationship of clinical performance to various problems arising from the differences between light cured and chemically cured composite resins owing to differences in their polymerization methods, such as contraction gaps resulting from polymerization shrinkage and difficulties with pressure welding. For these reasons it seemed very important to carry out longitudinal observations of clinical performance over long periods even though we studied only one commercial product. We present here the information obtained from a ten-year longitudinal study of the clinical performance of one type of light cured composite resin for use in posterior teeth. In this study we used the posterior resin for not only class I and class II restorations in the posterior teeth, but also for reference even restored some class III and class V cavities in the anterior region, and class V cavities in the posterior. Table 2 shows the clinical results for the ten year period and the standards for the clinical evaluations in this study. Table 3 shows the number of restorations lost after ten years and the reasons for their loss.
RESULTS

Pulpal reaction
Although spontaneous pain, tenderness to occlusion and sensitivity to cold were observed immediately after placement of one of the distal class II restorations, no other case of pulpal reaction was seen over the entire ten years (Fig. 1) . 
Recurrent caries
Eight cases of recurrent caries were observed over the ten year period: four cases at four years, and four others at ten years. In addition, unrelated to recurrent caries, between six and ten years eight cases were observed of loss or removal of the restoration owing to caries in the same tooth that were not contiguous with the restoration (Fig. 2) .
Marginal staining We investigated whether there was staining at the margin of the cavity preparation and the restoration.
After one year, spots of stain appeared on the margin (B). In a portion of the cases, these spots were observed to permeate to the inner regions after four years.
In each case, the spots increased year by year, and tended to become lines of stain. At ten years, 42 Wear Cases where wear arose increased very little each year beginning at one year. Although the degree of wear was insignificant, wear level (B) had a primary peak of 28% between two and four years after placement, and a secondary peak was seen between eight and ten years. Fifty-nine percent of the cases reached this degree of wear after ten years. Although insignificant morphological changes (anatomical changes) were observed in 6% of the cases after ten years, there were no cases where there was a complete change in the anatomical c. Marginal fracture has arisen on the mesiobuccal aspect of the proximal surface at four years, and a step has formed on the cervical margin of the lingual surface of the cavity. d. A step can be observed around the entire margin of the cavity at ten years. four years, marginal deterioration could be observed with a dental explorer or by the unaided eye (B) in 28% of the cases; this figure increased to 43% at eight years and 60% at ten years. As shown in Fig. 5 , small fractures were observed at the buccal wall region of the marginal ridge of class II cavities in 1% of the cases. By ten years one case was observed where recurrent caries arose from the small fracture, the fracture expanded in size, and the restoration dislodged ( Fig. 5 and 6 ).
Surface character
The surface of the restoration was smoother at one year than it had been immediately after EVALUATION OF POSTERIOR COMPOSITE placement. This continued through the first four years, but by six years a tendency was observed for the surface to be rougher than it had been at the time of polishing, and by ten years this was seen in eight cases (13%). Protruding filler, which was never seen even with magnification when the surface was observed annually, first appeared at ten years (Figs. 4 and 8).
Discoloration
Over ten years there were no cases of severe discoloration of the resin itself (C). Although 5% of the cases had what appeared to be discoloration in the resin, this discoloration could easily be removed with a brush cone and polishing. restoration, as is often seen with amalgam restorations1,2,3,4,6-12), were very rare in this study. However, over time they were seen to a small extent. Adhesion of the resin to the tooth structure resulting from etching of the enamel margin is probably the main reason there were so few small fractures of the type often seen with amalgam restorations.
However, when one considers its relationship with wear resistance, the marginal adaptation gradually became worse over time, increasing from 28% after four years (B), to 43% at eight years, and 60% at ten years.
The most important reasons for deterioration of the marginal adaptation over time were probably wear of the resin, wear of the restored tooth itself, the occlusal relationship, and changes in occlusion.
In particular, in the case of complicated occlusolingual cavity preparations in the maxillary molars, there was a large step at the isthmus of the occlusolingual cavity.
This seems to have arisen from wear of the functional cusp8). As shown in Fig. 5 , small fractures were observed at the buccal wall of the marginal ridge of class II cavities, recurrent caries arose from these fractures, and the fractures then expanded in size. There was one case after ten years in which the restoration dislodged.
Therefore, clinical durability of composite resin restorations could probably be extended by reparative restoration of small fractures when they arise.
Surface character After polishing, a tendency is seen for the surface of macro filler composite resins to become rougher as a result of wear and attrition2).
We evaluated whether this tendency arose in our study by observing the filler on the resin surface ten years after placement. Although this may be a characteristic of the hybrid filler resin used in this experiment, even though wear and attrition over the first four years tended to made the surface character smoother than it had been immediately after polishing, by six years eight of the cases (10%) were rougher than they had been immediately after polishing.
This may have been caused by such factors as an increase in the occlusal contact region owing to wear of the enamel supporting the resin, changes in the patient's eating habits, and deterioration with age of the resin's physical properties, which occur after ten years even with hybrid filler resins. Discoloration Visible light cured resins are noted for their low degree of discoloration1,7,8,9) . Not one single case of discoloration (C) was seen in the resin itself over the ten years of this study . Although we gave the patients instructions in tooth brushing and daily dental care , there were cases where stain was observed on the resin surface because the patient's oral environment changed with age. However, this discoloration was easily removed with polish, a brush cone, or brushing.
Body fractures
Although there was not one single case of a restoration fracturing at the isthmus over the ten years, one fracture resulted from recurrent caries.
Although the physical properties of composite resin are inferior to amalgam, it seems that proper use of the resin to tooth adhesive system plays an important role in preventing fractures in the body of the restoration Color match Harmony of the restoration and the restored tooth is an important factor. There was a shade mismatch in 57% of the cases at the time of restoration, and this problem tended to increase over time after about five years; by ten years, 72% of the restorations did not match the tooth.
This increase in mismatches was not due to changes in the shade of the resin itself, but rather to changes in the restored tooth. Teeth tend to take on a yellowishbrown color over time. However, composite resin is of course still esthetically far superior to amalgam and inlay castings.
In addition to the above items, the type of resin and bonding system used in this study must also be considered.
The resin, which employs enamel etching with a 30% phosphoric acid gel and a bonding agent with a functional monomer, i.e., a second generation bonding system, is a high density hybrid filler composite resin with UDMA as a base resin, and has the special characteristic of low polymerization shrinkage compared with other composite resins15-17).
Summarizing all the above categories evaluated, the visible light cured posterior composite resin (LFP) used in this experiment had good clinical success over the ten years.
It is very seldom that a composite resin is sold for ten years with the same formulation and bonding system, so the fact that we could obtain longitudinal clinical results for the visible light cured posterior composite resin LFP over this period was very significant in understanding the limitations and durability of these restorations, despite the fact that this was only one type of restorative material available.
Even though these cases were restored with utmost care, not all of them lasted ten years. Over ten years a total of 23 cases (26%), ranging from class I to class V restorations, were lost. This was the result of recurrent caries and caries in areas of the tooth not related to the restoration.
Some restorations were lost due to aging, changes in the patient's oral environment, or problems with placement of the restoration.
It is not always possible to come to a simple conclusion as to the advisability of composite resin restorations involving class II cavities of molar teeth. However when we judge the overall results of all the examined items for the composite resin used in this examination, we can say that if the operator uses it carefully, it is effective for use as an esthetic posterior plastic restorative material.
CONCLUSION
We evaluated annually for ten years 91 cases restored with the visible light cured posterior composite resin LFP using modified USPHS standards for evaluation.
Sixty-eight of the 91 cases restored remained after ten years.
Of the 23 cases lost, four were extracted owing to periodontal disease or extraction of third molars, three became abutments when adjacent teeth were lost, ten became large cast restorations owing to recurrent caries, and five received reparative restorations with the same composite resin. Of the recurrent caries cases, eight were associated with the restorative material and eight were not.
Wear was relatively small, marginal adaptation was good, and there was no discoloration. Considering all the categories for evaluation, we found that with a box cavity prepara- 
